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of the container can be detected 



APPARATUS AND INK-JET PRINT APPARATUS 

(57) Abstract 



surely. Moreover, the presence/absence of the container 
can be detected by a detector used for detecting the 
amount of remaining Bquid. 



PROBLEM TO BE SOLVED: To detect whether or not an COPYRIGHT: (G)1998,JPO 
ink cartridge Is set to an Inkjet printer and the 
amount of remaining ink In a simple constitution with 
high reliability. 



SOLUTION: The apparatus Is provided with a content 
detection part 5 and a container detection part 6. The 
content detection part 5 is set to a container (Ink 
cartridge) 2 to . let a ight projected from a 
light-emitting part 7 reach a photodetecting part 8 In 
accordance with the amount of ink stored and remaining 
in the container and the presence/absence of the 
container. The content detection part 5 is formed of 
material having light permeabUrty and an Index of 
refraction nearly equal to that of ink. The container 
detection part 6 ie substantially in the same shape as 
the content detection part 5, whose surface to be 
irradiated with the light is mirror-finished. When the 
container Is loaded, the light projected from the 
light-omitting part 7 is reflected at the container 
detection part to reach the photodetecting part 8. On 
the other hand, when the container is not loaded, the 
light from the fight-emitting part 7 runs straight and 
never reaches the photodetecting part 8. Accordingly the 
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tfoffl&WiJjfa kWi$:-1-Z>l>falz.mS:£}vX^Z> ^ t Zft 
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J: o x ^»*S^ff ^ 5:«rm t 3S*« 1 

fSo 
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[O0O2] 

Asj^tz o/yyh ttft-kic pt tar s ^ir^ot 
Sfflu^^^^^y h^y ^gESturr*. ^y^ 

v K £ i*3fetr r&i \z is V tas* ^t-y^cS itte 

V^y Kl-Ktf btv/c««<o>f ^^?hmp^^-r^^^ 

**B;^:/y vh^±iwPtwuryy vs^^msH 20 
[ooo4i (55 1 <o^mm) fe&com&m&tktojfit 

1 6 4 6 2 e^CM^^tl./^^^^fe^o 
[0 0 0 5] 0 1 2«:fflVNX^M«:rat5o <Y ^ 
^91 £r£tti^5^e6^&ain£^£ia^^ K 
12!^) Ji^^y v ^9 2Kf§:*S£iT. IE«— y V 

^2ooM^9 4. 9 S^^S^^^&^fclSB 
9 6^, >fy^^-h^yv?9 3i:-W^ ^93^i5< 

^o-r^^9 i £Stf**s#Mt£3EflaLfca*y t^u 
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{0 0 0 61 h y ^ 5>9 ZftlZ.'ff* 9 1 ^ 

2otf>£raSJ9 4, 9 5l^^l:ffi 

20(0»9 4, 9 5li^^*-hyy^rt«a« 
lOOCS^M^S. -Y ^ 9 l^MPf^tS^ 

i o o<omm^t\-x^r> . ^r^9ioja^*^ 
^^^«ft^^9 6o«-a^®«f^->£v^*. >fy 

^9 1^+^»]fc$tltV^^^^, HI 2 (a) fcl^ 

<b**E&9 4^^W^tv^<DRJH'« / ><tV\ -Y 

(b) izm-nzm i ^i^i — atfr-rssatofus* -y 9 

So i ^«0Sit^Hc5S^*4ffi3 9 5 \- T^PP 
^UT. r<^^S)fegf;9 8K@<3fc&^&^*P<?>* 

SS9 8^§)tLfc^si-^v^-c-r^^^— Ky */^9 

3 rt^-T ^91 <D^£$<E>J$fcl7$5 *Tfg££:5 0 
10 0 0 71 (|g2 <7^3fcM) — -Y ^?£S;&tf>*r*S 

9-89161 &\zfm7F£Hizi><r>&*>Z>o 

[0 0 0 81 sii 3$:m^^x*:<Dm&*wm-tz« 

(^FB3^) *c*r y y *Sl 0 2_h»r^4fe$HyiiS*fi 

My^^-hy^v?1 03, 1 04, 1 05, 1 06 
^Py K103' , 104' , 105' , 106' t~C 

«^nt*5^ snE^^ii^^ y 7^ i o 2 

feb. ^^^-^fi:U^v^^l^^^>^7— hy yi?m 
[00 0 91 

sia^—^ k^#^43 hernia $:^^iwg^c- ^^js^ 
[o o i oi U30»u<c^s?>, -Y >-^#— h y ^ 
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toon] H12 (c) li. mi<nv£&mtzj:z>^ is 

*j 9 3 rt<o>r ^^ft*H-:#-e£>5$&^ (ii 2 io 

>2x-t— ^t>ia«f«^s^5< t>o-e*>"9, ^o&£E$a 

[0012] mwL<o*s<—^fim<*v%t>mx\, 
ftm^. mi2 (a) , (b) <D\,vr*itt>m*z&m 

[0 0 131 — S& 2 -fcSfc* ^>-^#- 

MJ f 5*1 o 3 — l o 6d<SMV£ivCt*£*>??K *?J: 
0 3 — 1 o 6 rtfc:*rt:+#ft* 

[oo 1 4] ua*uft#&, -r h y o 3 

^^n-y ki o 3' ~io6' ^gag^n-tv^*: 

-^co^*- h V y ^rt^WlcteSTOft-Y 
#«4>U -f^tf — h!> r/i^l 03-1 O 6<0£&« 

i o i rtaicfc^ p y K i o 

3' -106' coJ^TSfr£f^^5fc£<E>^-<— 
looisl JiEofSffi&fc^gfc^S/tabl:: 30 

loo l 6] 

loon] m&Mhto&&&tomntft&.f&M 
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[0 0 18] -tut, *&S2te«4fc«ft«l*igpti. MEte 
M4fe^ttE0r£ v-^WT 4: ft o * g fctirEKtf^S: 

[00 19J $^lc-^r^®mJf±^i*5J:t/^2<o^ffi 

[oo2o] iiff i^xmt^&a^nwssu^ anttmbm 

[00 2 1] ■■KJi«c^v^X^«EftiW»»**jai 

ffifc^t^^s^Mtft^w^WbytBirES^i, atna 

izfa o XttE«tn«y«Stt«PSHs «t t*i»E 
[0 0 2 2] c^-e. WES«^*|rJiE2oo^ffift5 

*i»^-tn-t*v<srrs 2oo^s5Spra^^t«^89E»» 

[0 0 2 3] WES»35 5 . 2ow»ffiSBS:«roite 

2 04D»fl^H<o*tt3fttWE»»*lalfcKSEl-** 
WE«3te5i5J:C^3ta^ffiE»a*^^ia^^*[^ 
[0 0 2 4] ^Jbt^V^X. MtZVLmVQ&fcfrt'tZ^ 

[oo2 5i **w»w«5»att, jhiaovWiL 

[0O2 7I **W>f^^ i^^ty h^ll V h^S: 
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[00 28J ci^-tn Wimm^&KiG&Ml'?*— h 

*o 10 

[0 0 2 9] ^r§a^#©r±fe5W$:S^i-5'f ^ 

10 0 3 1] 

100321 SI 1 li*^^S£{*:te^j33^a 

^riSM^Tte^3£»o— fR| £ UT, ^ ^ 5** y V 7 V is 

{ O O 3 3 I Itut>EI^^T, 1 a , lb, 1 

c, 1 d&%Lm\^tz^ hi) yis2 a, 2b, 2 

c, 2 dl**TY KM3 0tt;&rtl£399TOft** V -yV 30 

y 2 2raK$s^£*a,3t*^ ^ is>r*<fr y 2 3 icg&s^n 

[0034] -2r % **Vvi?4\z& % /yvMflci: 

^^la, lb, lc, 1 d te^tL^tLtkm-l-ZtLlb 

^pttha^^r-r^^y ^h-.-/ K200 a, 200 b, 

20 0 c, 20 0 d^ 3MliiP<OM$n?tffi$:^ 

lO 0 3 5] EllirjSV^T* 215. 216*5J:^21 
7. 2 1 81**-* y ^v f 4^^m^I34 3 ^{M^«fc^ 

^y vhj|(8*p^^i»^-r^ 0 3ooi±^y>-K 
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h-e*>9> ls«^^^EI^fi»Jf^^i>v^r^y is 

V^y V<Di±mni&j&ffi&&ffl-tZ> 0 4 0 1*JJ:t/40 

tfs^i-s^tf^^Wt. 40 31*^ 4 

0 1 y— -^-r5§B*j\ 5O0li^rtyyany 
h 3 0 O^LT^y V J/ K<OP±ttlPi3j:t/^a£ 

So 

[O 0 3 6 ] ^M-C«^y > y K2O0a- 

Wo 

[0 0 3 7] wix^o^y >- ki±, >r^> 

y 5/ i?\~mm£tixmj&*ttmb b/^v^o 

(0 0 3 9] S2iC*>t>T. bVyi? 

2 a— 2 d Affile tt v S^t>b<W:^S|g^«-K^^ 

ffiB^S a 7 —5 d' *5J:T^5 a * — 5 d* Z^th^fhif 

\^tmnmk<D'< is 5 a — 5 da*s;*t?>;K 
i;Mt5 : ot-Y y^* - h y y 

[0 0 4O] ^>^a?S*|*flg0 5 a -5 d <Oifi^ 
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Wltv^. :nf3»6a' -6d' o-^iven^ 
*4®S&6 a f -6d' <DZ:tL-e*itttW:i*i*:t£l,Xi3 

10041] ^^^-hyy^2a-2dfcJ: 
ffflRSS: & o TEH Ufc{&&JSS 9 3r-r y t/ ^4 <7>*- 

[0 0 4 2]/ii3, lla-lldlt^§|9^^ 

12a-l 2 d\±tk$S&9 t^t bUr&mmik 
a— 6 d t <om<Oft<7)m& t UT. ^t^*/^4 

[0043] 03 l±*W^S1»^(75iR«fP, 

5^2 a — 2 dlilffliSUfctiJ#<0^ 

-rz>ftbb<Oi><D-? % ^ftJgBSr^-f CPU, 1214 (c-o# 

sm^s*^^*:^^^ c p u&mrr-rz &mtt±m 

SSo-t 5 — * ®H ^ ]) T 43 J: V — * y t thMR I* e>*u 

[0044] !34Ji>f h y y v*2 a --2 dlrgf 

— h!/yv*2a, 2di, 

is?*— bV y*S2 c £aW&tt£ivC:l5 9, -T^^^7- 
(w, ^rt U 5/^4^-A^$/3 y 1 0 tft^9 i: 

II ^>^^-M7e>2a^y^*-hyy^t« 40 

Ky 7 5^2 a<?M ^^«««tftlffl5 a <Ert$*tt3S:9 
[OO 4 5] mmz^ {&<D^ is? Jj— h!iy^2b, 2 

c 2 do-r >-^^7— h y * isftmtkznme b. 6 c, 

6 d ktkto&9 t<o^m\i. -fcivettL 2, L3, L4 
fc*0. -O' 5 b. 5c, 5di:tS 

M9^®8^ -fcJx-etLm 2 . m3, ra4^5 0 

I 0 0 4 6 J K±lcoV^T*W*B<OfK»ff 

[004 7] y 7X4^"A/Ky> 3 y 50 
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(HP) lOlrK^Ufc^ (^ryT'Sl) ,^y^l 

v*S2 atoftm&tia&ft? &¥"?ZfS 5) 0 
[00481 :l<d££. GB5 (a) u:«stt&K*-J-J: 5 

g3fe*B8^.si»u <<(^?i3<-b}) y*?2*\±mkmm 

[0049] JfclC :?5?4&EN| (ml-Ll) 

2 aO'T^SfcKteftl&iT? y/S9) „ 

[0 0 5 0] /£*>\ J^i/^S 5K*5^T#— b*J vi? 

l. si 3) , $t)M^iboW^-efc5g 
cq 1*^^29:^^ (^y^s l 5) 0 

[0 0 5 1] U±(0^mn^ is?*— bV yi>2 a — 2 

[00 5 2] -f-^*,. ftir-f l b «>1fcJBpHf afft 
&%?r : )1z.*>\z > **c*J ^v ? 4St«*p856 b^M9 

[0 0 5 3] dcoi:^ 05 (b) ^«^M^^-fJ:5 
fev**:»« *^tS8 7^&RSiltSJxyt3tl 3|i@:iib, s 
btttU o* ^ ^ ^ 1 b ttttffl W*5 fcflKS 

[0 0 5 4] «<Zs? 1 c^{fe^pr^<0^feJ^fT9 

ffiS^T-^W -^$-^1:^ is**— b V vV2 c 
M^ftl^rtTdo m2(OVtm-Ctt s 4zs{7*-~ bVyz/2 

ao#«»»iw«^ -r^^^— hy cii^-t 

5S9 ir^MfSiteS^-t?^^ 1 cco^ 

[ o o 5 5 ] £ e>«r , ^y^id 
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10 0 5 6] r?nbT\ $l±<7)&&&m±s -O-ttilKKo 

2 1 9_fclr^^^n UT^ys 25) , fftf£#K&^ 
[0 0 5 71 flcU:. H6^J:a®7^vx-c. *0HK*5 

10 0 5 8] 07 d^-TJ: 7 tw, ®£r^N UN2X- 

Hftze i % s&r&Sre 2 <h -^^lx 

10 0 5 9] 

l$fcl] Nl • s i n 0 1=N2 • s i n 0 2 
[0O6 0] A#:fc3r0 1 &0frt>m*&-ttX*>< 
[0061] 

[»2] s i n 6 c=N2/Nl 

too 6 2] c^-e. ^:^^*5t>rii. i2l6(r^^5 
^/ SS^m&toU 6 <^®^N 1 l*#J 1 . 5 , ^^tf>JS$T 

So 

[O 0 6 3 I 
IW3 I 

0 c = s in (N2/N1) 
= s i n (1 , 0/1. 5) 
=4 1 . 81$ 

^U, ^g8 7^e>^^tt^i)fel 3<D&WU6' tw 
^It^A^tft a 1 =-4 5«-Cfc^)^:^>. 0c<al£* 

lOO 6 4] J^_Ls&^LfeJ;7l^ 7^^x.*S*<0-r^ 

sga**£4fc * fix v % * v & i&itmtt t m&&-r z> z 
[0 0 6 6] is*-. &%?ftH&&ift/)*mitm3£cD-n t 
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£^x&&mm®*at>rr*.z>-fc.#>. &$mn&&&mz> 

*r«4MfcU a^o**-*— ;Mfc«rEI£ i4*T»«, 
[0067] 2 El 8 ^«^3&ti¥«&*fl3£« 

<D&mmmcom2Mz^L.. mm (a) i^om^^ 

(b) &£zf (c) li«*6?jffiS»rffi0-C*> 

[0 0 6 8] ±L&miWX&* 2oC0£ffiSB6a' —6 
10 d' (6' ) , 6 a" ~6 d" (6' ) £r*:tve*t*rl- 
^^^7— h »l 5/vfc#S&fcfe*flSfl6 a — 6 d (6) fc. 
20<0^ffigP5 a' — 5 d' (5' ) , 5 a* -5 d" 
(5*) *r^n^n*^^^^«*f*^5 a-5 d 

(s) t&*cT v vv ? 4o^«b^Atw»o-cgHfa (-r 

[0 0 6 9] -*U~*tl^ ;^#f^liC;ft^<o{£ffi§i^£: 

*c*y ?i?4<n&®*faA\zftvxm*mftk*z&Jj 

iH*i-^B*r6]i:^:SJ:5^KHU 7*5 J:U?S 

)ta8^ov^tKCB*f6ltr?&oTi2g) L,frt><OX 

[0070] 1219 (a) I*. ^ 1 Uyttt/ifcKT^ 

7a»<bfft#£Hfc3fcl 3fi. ^®$C6' . 6* K*5^ 
T> ^14' , 15' J?fa~.kM&iBM£nZ. 

[0071] ua*u#as£>, . s*aJ8^i6i^5*i 

5 7 i^r-^y 5/^403ffi^Jhtt»L4^^^S*g?— 
W»5 15I^LT> TtUl 6^C5t tlw^^ 0 r 
^fhl6li, ^rt y ^^4 0f?lh&H(^i*nSL / C9 

9 (b) y y v 5 4<^#Jhti:B^S 

f?ihffi®mirMUT> in' Oftl^Cat, H#W 
r% Si^tUB^ [6i^5 3fel±. fni 7 4:*C, ^f^^^ 

tix^**. ^<>X^iM<^*^:-C»^Uw^jhteS^J 

[0 0 7 2] -funttu m2 0^^"e^-t1f?^4pv^r 

t:}£&LX^iitf, 128 (b) l^fJ:5i:^tyvv 
50 4<n&itiiLmrrM^'y^\Z,1z.&&-Qh. 5£?ttt 7 t»h 
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izm&t$nz{&w:i 3nBjjfa\c*5\,^x^$zx&>z>tz. 

#K*cffll3. 14, 1 Sjjft—km&i&ltttsth. 

[oo7 3] -f ^?&m&&&\zi3\<*xi>mmx 

h\>. 128 (c) fc*t-i5K, **tt7*»fe(03tl 3. 

5 i 9 ttB*fSltr^V^T^-Cfe^fc». 1 

3, 14, 1 5jjfa^km#&&t£irL* &ytus\zmm 

IO0 7 41 (S£3#D 01 OM*Sin«»W«tt«lSE 
Ho^j&6^JBolK3 0SSr^-r o *M*CW\ ±^10«3 

-r^^^7— h y <d¥-&&&&u 2 o <^^ffi^— gc 
^ztixi^titz. bv v*<D#m<o&&mz 20 

^S5 7^fcfiR^-3Fn^l 3{±. §yfe®2 OKX*;EP 

I O O 7 5 ] ■tcotecofllAfe-^a^W:. & 1 ftr&PftTc 
*^J;^ k-tls?* — by tr*S<OftJT\ZWk 

loo 7 e] (m4t») 0ini*«wtsfifa»ftK 
ae^>*«i»«ojfs;4W«:»u ^-ftem^^ 
<D&totfFm%mjfcz-&. yy>-bmm<Dtt±\f\%m<D 30 
«»flifc'svM±. -?y >-bmT*-v<r>v$Mmmit*mz 

too 7 7] tftfo^Hi n^n?^ 

6 a # fc*n«vfr-t-*>r is?*— b y v z?&im*atn 

6a-6d, 2o<a£4Mgfl5a' -5d' , 5a f -5 

d* ^^^ttw-r^-r^^^&^^s a -5 d. 55 

^ft7*5.J:U^fegl5 8tf\ ^yy^4^»J[fiiAi: 

f£4£2nxv>*o 40 

[OO 7 81 tmty ^^4«:5cg)A^f6]^»S 
-frX, 'T^*- h ^ v^**tfc*p£&6 a , 6 b, 6 
c, 6 d*S£U^ :/^£fcfi#£ftj£3 5 a . 5 b. 5 c, 5 

Ul. p2£q2, p3ird3. p 4 £ q 4 <t??ftflU: 

*^x. §#gs 8 »r*^S(*i-ixii % ^y^^hy-y 

rt>£>C>*£$>S8i r 1 £ s 2. r2is2, r3ts3 4 50 
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s3, r 4 <b s 4£OMfc:*5V*-C\ B \Z?lt&mm 

[O0 7 9] (*<Dm *^^ti?&Jfc*q3£g 

^fc-Y ^^^^ h^i; vhSHlwJg 
tooso] ^fc, ^^^^t^^j^gcot>too 

«Ri^Kf««un«ft»^u— ^%«) Sr«t;t. tfre&^ 

a, 3fcS4$f^g4 7 2 3 1 2 9 pl^4 7 4 0 

7 9 6^W&ttM^&h,X^Z&^teDfm&mi<^X 

^IS^^r^^^c:uxv^x^JK5:jKx.6^L 

LA, v Kco^^ffitcJK»J»5:^C$-frX. g 

S. iBUS^-t^SfctttMIWaSr^UXtt* (-T>-^) 5r?J: 

ftfrtvz<DX\ mz&&mz&rntmi* <o*t 

*k UXIl, *i^$4 4 6 3 3 5 

4 3 4 5 2 6 2^-W^^CSe«$tiXV>^ J:9^t><^^ 

&m<Dxm&nm4 3131 2 4^^#^sa«c$nx 

X#^ 0 

[0O 8 2] ^ b<om&k Utli, ±iE<O^WlS3 

^*H^r^4 5 5 8 3 3 3 ^@^HF^4 4 

596 o o%-mm&*my<*fzm&t>*&m\z.$*tiz>i> 
-r^^ y ^ b*ni%&&&ft<Di±mmkTzmi&%:&i& 
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-T S#K!BH 59-123670 ^r«-^^^^<Dffi 
9~ 1 3 8 4 6 1 -^fBlr&V >3t*»/£ UT 

|oo83j £*>*r. &m&mtt&xz z>&mt&<o 

[00 8 51 ^^^K^SO^ir LT, 32 

fcco-efca. mfeSr^*«H=:a|I^Htf, ia»— y Kir 

[0086] «<ft*ixSfB«— y Komftt^L 30 

lr*tj£ U-C««fefi»Slt fetus t c^-cfeox t 

I008 7J £ e>irA0^X, £AJb3i9! U/tL*«W*«6W 40 
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#MBH5 4-5 6 8 4 7 *§-^$g;fc3 V *tt#MlB 6 0 - 7 
1 2 6 0^*airfE*fc£;ft,££5/i\ **L«->— Mffltt 

[0 0 8 8] £t>\ZtozL~C. j&WWZ'f&x.y hK® 
[0 o 8 9 J 

(eb 1 1 *»w«»«a«^3eH*5irffl^r88<cKia«>-- 

[0 2] Hi^ttStr»Adiv«8»ttWttftiK1K^« 
[04] h!) !/^K:HSLfcMP«o 

[05] (a) *3Jltf (b) SlW^y^aift 

[®6i mi «t«^»f^«aoaawBa-e*>5. 

[0 7] **5e*f*o«ejt«:*^aia-r-5iBoja*ri 

[0 8] *5g^^S^f^^J^»^^^fticD^2M : Sr 
^U. (a) tt^O«t^¥fiBU (b) *3j:ue (c) 
l±^^0D^f®0t?ib i Q 

[0 9] (a) *SJ:(/ (b) li«*i*wfcSfn^4i: 

[01 o j *&m&mmn&&&wi<Dmiim&<Dmsw 
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iiai2j ( a ) ~ (c) \*&&<om&timtktom&<o 

1 Wi'* 

2 ^^^-Ulyv? 

3 X-i KM 
4 
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9 #*n4B 

1 l -Y^*«8&1$*n/BBSP& 

12 -o-tx-hv *si?irm&i%imMaf& 

13* «S3t) 

1 4 % (sat) 

15 * 

16 fil, W^*-H)y^t«»») 
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